Pallid mice with genetic emphysema. Neutrophil elastase burden and elastin loss occur without alteration in the bronchoalveolar lavage cell population.
According to a current hypothesis, pulmonary emphysema results from damage to the elastic fiber network caused by an imbalance within the lower respiratory tract between elastase(s) and protease inhibitors. This hypothesis is based largely on studies of persons with genetic deficiency of serum alpha 1-proteinase inhibitor. We recently reported a spontaneously occurring emphysema in the pallid mouse with an inherited deficiency of serum alpha 1-proteinase inhibitor. This animal reproduces important features of the human condition. We describe here the changes in alveolar elastolytic burden and in the bronchoalveolar lavage (BAL) cell population, which precede and accompany the development of emphysema in pallid mice. A possible correlation between the levels of lung elastase burden and the loss of lung elastin content was investigated in the period of development of emphysema in pallid mice. Changes in alveolar cells were investigated for specimens from BAL fluids and lung tissue by cytologic, histologic, and immunogold-electron microscopic methods. An immunogold-positive reaction for elastase was observed on elastin within the alveolar walls of pallid mice from 2 months onward. The average of gold particle density progressively increased with age, reaching high values at 12 and 16 months of age, the age at which parenchymal destruction was previously reported to occur. Lung elastin content had normal values at 2, 4, and 8 months of age. However, it was significantly lower at 12 and 16 months of age. The immunogold values of elastase burden correlated inversely with the decrease in lung elastin content. Total and differential cell counts from BAL fluids of pallid mice did not differ significantly at any time in life and were similar to age-matched controls. However, in pallid mice from 8 months of life onward, pulmonary macrophages contained characteristic intracytoplasmic crystalloid inclusions, which were electrondense and bounded by a single membrane. Using electron microscopy and an immunogold-labeling technique with anti-mouse I-III collagen IgG, these inclusions were identified as collagen-derived products. The data reported in this paper suggest that emphysematous lesions in pallid mice are associated with a progressive increase of elastase in alveolar intestitium and with loss of lung elastin. Surprisingly, the number of neutrophils in BAL fluids does not increase with the increase of lung elastolytic burden. However, intracytoplasmic crystalloid inclusions related to collagen degradation were observed in pulmonary macrophages of pallid mice at the time of septal disruption. The presence of similar structures in alveolar macrophages from mice or other animal species may be indicative of connective tissue breakdown or remodeling of tissue collagen.